We present U BV RI CCD photometry for type II-P supernovae SN 2005ay and SN 2005cs, and one spectrum for SN 2005cs. We find that both supernovae are fainter than the average SN II-P, while SN 2005cs is more subluminous and shows brightening at the second half of plateau stage in the V RI bands, large luminosity decline between the plateau and exponential tail and low expansion velocity.
Introduction
In 2005 two bright type II supernovae (SN) were discovered in nearby spiral galaxies: SN 2005ay in NGC 3938 and SN 2005cs in M 51 (NGC 5194). SN 2005ay was discovered on March 27 by D. Rich at magnitude 15.6 on CCD frames taken with a 0.31-m reflector [1] . SN was located at α = 11 h 52 m 48 s .07, δ = +44 • 06 ′ 18 ′′ .4 (equinox 2000.0), which is 15 ′′ west and 56 ′′ south of the center of Sc galaxy NGC 3938. Taubenberger et al. [2] reported that a spectrum of SN 2005ay, obtained on March 29.98 UT with the Calar Alto 2.2-m telescope was that of a type-II SN soon (maybe 8-10 days) after explosion. The spectrum was characterized by a blue continuum with broad P-Cyg features of the hydrogen Balmer series (the expansion velocity from Hβ was about 9600 km/s).
The discovery of SN 2005cs was reported by W. Kloehr on June 28 at magnitude about 14 [3] . W. Li confirmed the discovery and provided the position of SN as α = 13 h 29 m 53 s .37, δ = +47 • 10 ′ 28 ′′ .2 (equinox 2000.0), which is 15 ′′ west and 67 ′′ south of the center of Sbc galaxy M51 [4] .
Modjaz et al. [5] reported that a spectrogram of SN 2005cs obtained on June 30.23 UT with the F. L. Whipple Observatory 1.5-m telescope, showed it to be a young type-II SN. The spectrum consisted of a blue continuum and P-Cyg profiles of the Balmer and He lines. The expansion velocity derived from the minimum of the Hβ line was about 7500 km/s. Zero-velocity interstellar Na I D absorption with an equivalent width of about 0.02 nm was detected in the spectrum of SN 2005cs, indicating some reddening by dust. Interstellar Na I D absorption was detected also at the redshift of the host galaxy, with comparable equivalent width, suggesting some host-galaxy extinction.
Li et al. [6] and Maund et al. [7] reported detection of the progenitor of SN 2005cs in pre-explosion archival images obtained with the Hubble Space Telescope. They concluded that it was a red supergiant of spectral type K0-M3, with initial mass 7-9 M ⊙ . Li et al. also provided provisional light curve for SN 2005cs and supposed that it was subluminous type II-P event.
Observations and reductions
The photometric observations were carried out mostly at 70-cm reflector of Sternberg Astronomical Institute in Moscow (M70) using Apogee AP-47p (a) and AP-7p (b) CCD cameras and at 60-cm reflector of Crimean Observatory of Sternberg Astronomical Institute (C60) equipped with Roper Scientific VersArray1300B (c) and Apogee AP-47p cameras. On July 14 observations were obtained at 1-m telescope of Special Astrophysical Observatory (S100) with CCD EEV42-40, and on July 11 at 50-cm meniscus telescope in Crimea (C50) with CCD Pictor416.
All reductions and photometry were made using IRAF 1 . The color terms for transformation of instrumental magnitudes ubvri to standard U BV R c I c were determined for different telescope-filter-detector combinations using observations of standards in M 67 [8] and in NGC 7790 [9] . The equations
were solved for color terms, which are listed in Table 1 . The codes for telescopes and CCD cameras are followed by numbers denoting the filter sets. The color terms for S100 were kindly given to us by V.P.Goranskij. Observations at C50 were obtained only in V filter which was close to standard system, and no correction was applied.
The images of SNe with comparison stars are shown in Figs. 1,2 . The magnitudes of comparison stars were determined on photometric nights, when we observed standards from Landolt [10] and standard regions in the clusters M 67 and M 92 2 . The magnitudes of stars M 51-1 and M 51-2 were derived by Richmond et al. [11] . We included their data in calculation of mean values, which are presented in Table 2 with their RMS errors.
Photometric measurements of SNe were made relative to comparison stars using PSF-fitting with IRAF DAOPHOT package, and in some cases using aperture photometry with APPHOT package. The background of host galaxies around SNe did not present any problems when SNe were bright, but at late stages it can introduce additional errors. As SNe are still visible on our images, we cannot apply image subtraction. So the magnitudes at late stages can be regarded as provisional, they should be verified later when images without SNe would be obtained and used for image subtraction. The results of SNe observations are presented in Tables 3,4 ,5.
Spectra of SN 2005cs were obtained on July 6 at S100 with UAGS spectrograph in the range 3425-6200Å with dispersion 1.34Å per pixel. The spectra were extracted, wavelength and flux calibrated using IRAF KPNOSLIT task. The wavelength calibration was done using exposures of Ne lamp made before and after target observations. For flux calibration BD+28 • 4211 was observed as a flux standard. Fig. 3 , where we also plotted the magnitude estimate by Kloehr on discovery images and the upper limit reported by Yamaoka and Itagaki [12] . The light curves appear typical for SN II-P, this is evident from comparison with the light curves of SN 1999gi [13] . We shifted the light curves of SN 1999gi along the time axis to reach best agreement for the stage of rapid decline after plateau, and it is clear that the plateau phase was significantly shorter for SN 2005ay. The plateau started at JD 2453458 and ended at approximately JD 2453553, so it lasted about 95 days. At this stage the brightness in the R band was constant, but we can notice slight brightening in I towards the middle of the plateau, and decline of luminosity in V at a rate of about 0.006 mag/day. In the B and U bands luminosity decreased steadily, and the rate of decline in U amounted to 0.08 mag/day. After the plateau phase, the light curves show a rapid drop of about 2 mag in 20 days, followed by a linear decline in magnitude. We can estimate the rate of decline only in the R band, and it is very close to the standard value of 0.01 mag/day, in agreement with the radioactive decay of 56 Co.
Results and conclusions
We can estimate the following magnitudes at maximum light, which was reached at the onset of plateau in all bands except I: U max = 14. Fig. 4 , where we also plotted data from amateur astronomers reported at Astrosurf site 4 , obtained before our first data point. For comparison we plotted the light curves for typical SN II-P 1999em [16, 17, 18] . SN 2005cs is certainly of type II-P, but the light curves are noticeably different from those of SN 2005ay. The early magnitudes from amateurs may suggest the presence of a narrow peak before the onset of plateau in the V and R bands at JD 2453551-552, but we cannot exclude that it is due to the errors of their data. Nevertheless, we can conclude that the fast brightening finished at that epoch, and that maximum light in the B band was reached on JD 2453553 with B max = 14.5 mag. In the V and R bands luminosity declined slowly until JD 2453580, and then brightening started. At the same time the rate of decline in B slowed down. In the I band brightness of SN increased from the onset of plateau stage, maximum light in I and R was reached on JD 2453620, with R max = 14.15, I max = 13.80. In the V band SN 2005cs was brightest at the onset of the plateau, with V max = 14.3. Similar behavior was observed for SN 1999em at the plateau stage, but the increase in brightness was more pronounced for SN 2005cs. The plateau stage lasted until about JD 2453660, that is 108 days, and then the light curves display steep decline. Luminosity dropped by about 2.8 mag in approximately 20 days, the decline was significantly greater than for SN 1999em, as predicted by Li et al. [6] . The final exponential tail started at about JD 2453680, and the decline rate in R was ∼0.007 mag/day. In the other bands the quality of our data does not allow to estimate the decline rate.
According to Modjaz et al. [5] and Li et al. [6] , the most likely value of total color excess for SN 2005cs is E(B − V ) ≈ 0. The spectrum of SN 2005cs obtained on July 6 (JD 2453558.37) is presented in Fig. 5 . The lines Hβ and Hγ are most prominent with typical P-Cyg profiles, and Fe II absorption lines are also evident, with observed absorption minina at 4955Å and 5094Å. From the wavelengths of Hβ and Fe II λ5169 absorption minima we can derive expansion velocities of 5575 and 4984 km/s, taking 600 km/s as recession velocity of M 51. We see that expansion slowed down by about 2000 km/s since observation by Modjaz et al. [5] . These velocities are significantly lower than the values for SN 1999em [16] at similar epochs.
We conclude that both studied type II-P SNe have luminosity less than average, but SN 2005ay is slightly brighter and the shape of its light curves is more typical for SNe II-P. SN 2005cs is distinguished by significant brightening in V, R, I bands at the second half of the plateau stage, by large drop of luminosity after plateau and by low expansion velocity. Combining these results with the data on the progenitor of SN 2005cs, we may suggest that this event was the outburst of low-mass red supergiant with low explosion energy and low 56 Ni yields. 
